[Spironolactone: renaissance of anti-aldosterone therapy in heart failure?].
Mortality of patients with severe congestive heart failure (CHF) is still high despite combined treatment with angiotensin-converting enzyme (ACE) inhibitors, diuretics, and digitalis. Further therapeutic regimens are needed which include reversal of adverse myocardial remodeling and subsequent ventricular dysfunction. One third of all patients with CHF have diastolic left ventricular (LV) dysfunction with preserved systolic function. In these patients myocardial collagen matrix is the major determinant of myocardial stiffness and therefore diastolic function. Cardiac fibroblasts, expressing mRNA for types I and III collagens which are the major fibrillar proteins of the myocardial collagen network and for matrix metalloproteinase (MMP) 1 which is the key enzyme for interstitial collagen degradation, are controlled by the renin-angiotensin-aldosterone (RAAS) system irrespective of hemodynamics and cardiac myocyte growth. In the rat with primary or secondary hyperaldosteronism, myocardial fibrosis occurs in the pressure overloaded, hypertrophied left and in the normotensive, nonhypertrophic right ventricle. In contrast, no fibrosis is found in either ventricle of rats with infrarenal aortic banding, when the RAAS is not activated, despite comparable systemic hypertension and LV hypertrophy. In cultured cardiac fibroblasts, either effector hormone of the RAAS, angiotensin (Ang) II and aldosterone (Aldo) stimulate collagen synthesis measured by 3H-proline incorporation under serum-free conditions. Aldo is able to stimulate collagen synthesis normalized per total protein synthesis in a dose-dependent manner and at concentrations (10(-9) M) which are comparable to stimulated states in vivo (e.g., CHF). While Aldo does not affect collagen degradation AngII significantly inhibits, MMP 1 activity that would lead to further accumulation of collagen in the myocardium. Specific AngII type I or Aldo receptor antagonists are able to abolish the AngII or Aldo-mediated increase in collagen synthesis, respectively. In vivo in rats with primary or secondary hyperaldosteronism, the Aldo antagonist spironolactone has been shown to prevent myocardial fibrosis in both ventricles irrespective of the development of LV hypertrophy and hypertension. Thus, in vivo and in vitro evidence could be provided that the mineralocorticoid. Aldo, plays a pivotal role in promoting myocardial fibrosis and can be antagonized by its competitive receptor blocker, spironolactone. This may be of particular clinical relevance in treating patients with CHF where the RAAS is activated leading to myocardial fibrosis with subsequent deterioration of myocardial function. Clinical trials are needed to confirm these experimental data. If the ongoing RALES mortality study will prove that survival and/or morbidity of patients with CHF are improved by combined ACE inhibitor/spironolactone treatment a renaissance of anti-aldosterone therapy in patients with CHF would occur.